GIS curriculum
Considerable effort has been undertaken towards a mutually agreed curriculum for GIS teaching. Of central importance was the pioneering development of the NCGIA Core Curriculum in Geographic Information Sciences (Unwin, 1997) in the 1990s. More recently, the University Consortium for Geographic Information Science (UCGIS) is co-ordinating an ambitious project to define a modern GIS curriculum with particular reference to undergraduate education (Kemp, 2003; UCGIS 2003) . Wikle and Finchum (2003) identify two general types of postgraduate GIS programmes: one is the Geographic Information Systems degree which focuses on skills that enable graduates to utilise GIS as a tool.The other type of degree is Geographic Information Science which emphasises the integration of spatial disciplines and associated research.
The Birkbeck GIScOnline programme belongs to the latter group. Its curriculum is specifically designed for a part-time study mode which can be completed within two years. Although it is also possible to study it in one year full-time mode, this is generally not recommend to students who have competing work commitments.
Abstract
This paper draws on seven-years' experience of postgraduate teaching GIS via distance learning mode. Experience has shown that in setting-up, maintaining and developing the GIS course via distance learning, particular consideration has to be given towards the cultural and geographical diversity of students. Moreover, the dynamic nature of GIS and the Internet itself require the constant revision of curriculum and teaching methods.
GIS and e-Learning
The rise of the Geoinformation Industry in the past decade has generated a high demand for suitably educated graduates worldwide.This demand has only been partly met by the higher education sector (GIS Educator, 2004) . Gaudet et al. (2003) estimate that the worldwide market for geospatial technologies will reach a revenue of £15 billion by 2004 and predict a significant shortage of suitably trained, GI-literate employees. Phoenix (2000) estimated a shortfall of professionals with advanced GIS education of 3000 to 4000 in the US alone, with an even greater shortfall in the rest of the world.
Most GIS degree programmes that were established in the past ten years are taught in the traditional full-time, face-to-face setting (Wikle and Finchum, 2003) . An alternative approach is to deliver the course in a distance-learning mode, including the option of studying part-time.This has a number of advantages: students can attend the course without the need to be physically present at the university, and they can study parallel to professional work. Moreover, overseas students can attend the course without having to apply for a visa. These factors make it possible for students to pursue a postgraduate GIS education that otherwise would be difficult to attain.
There are currently around a dozen programmes world-wide that offer postgraduate distance-learning GIS courses (Wright et al., 2002) . One example of such a programme is the MSc in Geographical Information Science (GIScOnline) at the Birkbeck College School of Geography.The course was established in 1998 and is amongst the oldest postgraduate GIS distance-learning courses.This paper will report on the experience of the programme, with special reference to three aspects: first, the characteristics of the students; second, GIS as a dynamically changing teaching subject and the consequences for curriculum development; and third, course delivery and online teaching methods.
The characteristics of distance-learning students
Students on a postgraduate-distance learning course differ significantly from the standard 18-21 year old undergraduate population of a traditional face-to-face programme. DiBiase (2000) argues that in fact this is the key distinction between distance learning and traditional residential programmes.Within the GIScOnline programme we found life-stage and parallel work The The dynamic development of GIS makes it necessary to constantly adjust and update the curriculum to reflect advances in software and applications. Consequently, the current curriculum has little resemblance to the original curriculum when the program started in 1998.Topics that have been added to the curriculum include Global Positioning Systems, Object-Oriented Programming, and Location-based Services.
Course delivery and teaching methods
Teaching in distance learning mode is hardly an intervention of the internet age. In fact, the University of London External Programme offered its first specifically designed correspondence courses back in 1858.Yet, modern Internet-based teaching is more than course delivery via softcopy instead of hardcopy. Instead, computer-based e-learning offers the opportunity for students to engage interactively with the teaching material on a variety of levels.
Moreover, a number of communication tools have improved communication between student and teacher and also between students. Methods used within GIScOnline are G one-to-one realtime synchronous communication using messenger technology, G one-to-one asynchronous communication via standard email, and G group asynchronous communication using customised message board facilities. Real-time group discussion ('chat rooms') is not in use because of the wide range of time zones students are living in. It is our experience that the message board is more appropriate and effective in developing and maintaining an online learning community. Its main function is that of a 'digital classroom' where tutors and teacher discuss questions posed in the teaching material. It is a valuable tool to gauge how well students understand the material and follow the curriculum.The message board has social functions as well, enabling students to communicate about topics that are not directly curriculum related, including job listings, career advice, and personal hobbies.
The first GIScOnline Course Proposal Form in 1997 specified an additional 10 MB of disk space on the College web server as the main computing requirement. Since then, the internet has undergone a stormy technical development, with significant impact on the choice of teaching methods. Recently, a number of tools have become available that are of potential use for eteaching.These include animations, voice-supported powerpoint presentations, and video-conferencing.
However, a significant constraint in online teaching via the world wide web is the fact that many students do not have a high-speed Internet connection but still connect to the internet using slow dial-up modems, making it time consuming and costly to download large data sets. Hence, for practical e-teaching, many new tools are not (yet) suitable because of their high bandwidth demand. As a result, large data sets, software and other teaching material are distributed to the student via CD-Rom.This includes the GIS packages ArcGIS and IDRISI Kilimanjaro. Both programmes are the basis for a number of practical exercises with which theoretical concepts are reinforced. Special licence agreements have been negotiated with the vendors so that students can acquire these packages at heavily discounted prices.
The future
The importance of GIS teaching via distance learning is expected to grow. It is particularly well suited to serve the needs of many GIS practitioners who were 'trained on the job' but lack technical and theoretical background knowledge. Feedback from students has been very positive. Many of them emphasized that they were only able to take part in the program because it is delivered in distance-learning mode. More than two-thirds of the alumni feel that the programme has helped them to advance their career.
The Birkbeck School of Geography has recently complemented its distance-learning GIS activities with a Postgraduate Diploma course in 'Applied Geographic Information Systems'. It is offered via the London External Program (http://www.londonexternal.ac.uk/ postgraduate/birkbeck/agis/index.shtml) and started in September 2004.
